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(54) mwv&m mnm±^m, &xw%*y hmm^x^j* 



(57) mm 

(Ntt3«±) Ol«LT»ILft^*'y h<0««l»IHI 

lass n/t l * ^« k b TKeasiiffioitiin* w 

tBI6Stet£oT§«fiB* l 0 2 tfigf§ffil5tc l 0 l icil^p 




(DtiApa kKSsnftLS^i k «rtt« b rmammm 

<F»\>T»j hSfH^S'Jk^N- 1 ffli^HU^^'V h§fl 

oft***, WBoSi'^y b©aS«B»!Ji:*<DN- 
1 IBWhu^SM^^^ hcoigfSB$^JcDM^:ftW*r^ C k 

raraiBofti k «ifBag««FMHiPH«a k oM^n-isr s c 

1)UM k 32^2 ttfc b * V MS k * Jt« b tr^sss® 

sck^ak-rsia^tu^tto 

,^y b*s«-rs«tc, giMii^cotiips^*^. fs 

>y h^oi/^T J tn6OS«W?HHIH<0ftk2S«firHIMI» 
<Dffi k <0M£:ItWt* & c k <fc o Xfcx£M&<omi}UM%: 

Keas5Bffi<o»*nJikHS:*nftb*i/^«k«Jt 

$5 b TKe3S5Iffi£>*ian«tf & b * vMit<fc 9 < ft o 

snsasae* h u- hswu-r* c k*«M»k-rsn 



(2) WBB 2 0 0 2 - 1 1 8 5 9 8 

2 

*f f fc^/^jMSfR-T & ffi* * » * BRBSih* ffiT* o 

Sfi«B*tt, ? hSflWMtWN- l flU 

yo fjuO'^v hSfgBtSijoM^rftS-r^cktCcfcoT^^ 

{BR$£"Jk^<£>N- 1 fflfctHu b<QaSf§P#5'J<D 
«*tHW Z> C k cfe o t7«r *y h £fl| BtJHIHPHOfn* 
3R», MBBfi^lBMPHOftkWEji6{B«rHIHIW©ftk 

to, Ke^«ffioJtj!in«ki8S*nrcb#v^«[kS:]tie 

bTR^S^iSiP«tfRb*vMiIJ: D** < ft^fc 

o3SSM^raraPBk/^*y hs<ov>-fn^— s , *rcttpi*' 

t> 

30 k«W«kT*««l»±3? 
Sk, 

coft k (D^BiWir %c£lc£ o Tfe3M31E^ti^Pa^ 

3<#>, Keaaiaoiiip«kHffisn/fcb#v^«k*Jt 

40 KbTKeasaiE^ltftPM^Kb*^^* 0^:^ < fto 

^n^iMfStf^y hb-h^3iiJW-ri>¥IS^W-r^Ck^ 
50 ^tS^t, 
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3 

{BSmtcfB® «ra?P*r £ c 4: «r^» k *T £ / ^ ? b ii<8 

vb&mmmMm<Dm*jRtb, mffi<D&.m**rv b<om 
mmmt^cDN- i miuffioy&mrt'iry b<ommmm(o 

^ f n* % « a l . satmsss «ot iMfs^* tc n 
***a»rrs¥«fc* 

o53s««pianPH hftov ^-rnfr — * * fc & 
itmm 1 2 ] mxr i i ke«o^* >y h aflh>x 

S**i3«fctfafi$'X^AfcteV ,| "C\ fs®*^mt-^f§ 

Jt^tcti, bfcmmmrfmimis, wvhmmw 

^m^m^^ ic^K &it&3L b £ 0 tctf, sua 
testae a^eiWfcWLTawwwto^ttSrfT^c 



(3) WI2 0 0 2-1 1 8 5 9 8 

^^mmT^ft^ti^m \ <Dfflm&$>z>o aft 
»mc£<f ffl?nt^§/^7 h«t^§ i p(v 

ersion.4) *7h7- *T?l±, CO «fc 5 fcafB*S«E<Df"J 
1^ aMBBJ&atcHSfSBS^-rs^B^ftSo 

«BB*troft»^»c, fn9*«au *a*k:e** (ec 

NZExpl icit Congestion Notification) 0 1^ttib/cf§IS 
/*5r^ h^7^ic77 7 ^fcirC Schick 9 Sfi 

20 *SS£CfcTiMa*e*.S (FENC: Forward ECN) 0 

*£fM9^y'y h£rjMWf£ (Backword ECN) 0 C<Djj 
HtC E C N<0«te#&«-nfrf* fiEfflT*^^: 

■5 fcv^»6(DPBH3&^ao m^c, v;i/^-^x ham 

SBIfilcfiv^, a«e-y hU-H(iJ«i*ff5k, 
50 &Zf;Wv Mi^7f^a«tSCi:lufe5o 
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sews"joa*tt»-r * c t \c ± -a T^y -y ha«B#Hi 

F^PS<D?q«:5R46, g«TOS«^^>y h©3M{§R#£iJ£-?-<D 

n — i myMn&iS'Vrv h(Dmm&fm<D%ttstnT2> 
<mmfflffi(Dft£mzmmmmfflffi<D%i£com*:itw-f 

-y h KOV"T*n6<E>SmraraM©fti:i8iIH#IH 

v>t, ^y>y h^§fi^-a«(c. &mwm<Dmi)\}m*& 
^^m^m-t^mc *sifz>mmwnkxmx°&-DX. 



(4) 1f F*3 2002-1 18598 

6 

-y--y h§flB^©S£ttJrr5C^C<fcoT^.y 

Wr 3 iltCJ:oT/^'V h3Mff R$F^F^RlOfi] ; &A)<46, 
^IBSii^F^F^PS^fttmife^fSfi^F^F^IlOftiWM* 
Itg-T^c fctc ioT, {EjM3l^tiSnffl«r3R46, 

mm^commm. £&%.■£ ntc l it we t *j±38 u-rise 

•y h©JMfIB#F^F^Pli;^y-y hg^vrnfr-arSfctt 
pra*«'>*-8\ /^«y hStJMfSB#F^F^Pitc»-5\^T 

*%:m-?Z>mc. •fE^315S©*ito»^5t<46, Hl^tfctiJ 
/^-y hi3Sfi«rlfflHIW«:Se48l*f<:eAS¥et» §fl 

tc o v > t z n e> ©§fiB$F^F^Pico?p £ misms rsm<om 
£ (om^sm-t %c£ic&'3 xfcmwm<Dmmm%:& 
46, m&mmm<Dmi)m£iSimztircLz^m£*:it& 

m^cmm^mi^ mwna^^cm^xmsiumcm 
30 m*m%i-?%^m£. mmwmt>\ nmm$a<o&mtc*. 
ixm.m^^t^<D^{mm^m'>^. tv>m. 

mmmicm-i^xitnztizmmvv t u- b*mw? 
z^mttm-? %££*&'&£■?&<, mmmi ofcia*© 

^•^'y h3ifi->X-rA«, if mm 9 fcfE$W>^y >y hil 
«-r««tc, eiMal5i<Ot@i!)Pa ; Sr*46, $i^^r^ttiL, 

40 two is^Ji i i \cmm.(ot^'y vmrn^^T-L, 

>r»j hS«^JtDM«rt1-*-rscktcj:-DT^y>y hS 

ftn#F B f iFpgpio?p«:*46, mmogm'^v bcommm 
50 its-rscktckcT, mmm&<Dmimm*>#.&bs mm 
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7 

aBBffi<D*i4n«#R Lf^f<tWt<ao /chiefs 

So 

^f^^±-r\ $§@^dw/c#><D/^y Kotfiptiiia/^^ 

So EI Hi. l <O^JBtWO«lj«*^'r7o ^ 

^BtSSo EI 1 tc&^T. 1 0 1 «2Sffi«g*, 1 1 0 

3 aessfs. 3oott/^y h ss«», 400 &$iea 
as«», 1 0 2 &§{g «s*, 1 3 otefcrnm-ozy 

x-X*J»Sk 1 2 1 tiSlftgg. 5 OOtt/^'V 

sb, yooatHKisisfiS^i. eswi 2 

FSHtefc^TafB**©/*!^ F2£«HSHWH* 
SfSbfc/^v KO5«BSWHIH<0fti:S98B^^^ b^ 

b-h^ffiOTbT, li^KihUcfc^ i:t§t)OTfe 

ph<d?p (zTr ) tmmmmmm<D%\ cztp ) <om$ 
tc, 0 1 \z^nmm(Dmft*m 1 4ic*vr:7n-¥--v 

-bt#ILTK«t*o 1 0 1 

* 1 0 2 (OWmM 12 0/121 tifi^SS 1 2 3 ±<Om 

&fr&*n&i\irv£&t'<>&y 3L~- XSJWpP 1 1 0/1 3 

otc«*a*rso c^b^v^x— x»j»aM 1 o/i 



(5) WBB 2002-1 18598 

3 otW5t7Ki/xtfg7 Fuxtc&swa>*!ry b 

Wl 10/13 0 te/^ ^y b jMfiSP 3 0 0 /$S®a£P 
&«ffl5 7 0 0A^fiiSnft^7 htcS7 FUX«rtt 

anu j&ksi 20/121 ic&tbu es§Bi 2 3± 

^«^-TSo j^IStR 10 1^7 b^fSgf$3 0 0ti 
/^>y F«:£j£U e3SB>f>*7x-X*J»»l 1 0 

icinahrso *«<o«fiiiiiBi«*a«i*HiiBBiTp 

10 SP1 3 0<D7 FUX^bT, /^>y b1f?S^tttPU g 
>^7x-X$ijeiig|5 1 1 0lc<B3SU 
>#7x— XWJ»«1 1 0fr6»8t»l 2 0*^LTfi 
£Bl 2 3lcJMfrf£ Uf7yi 1 0 0) o jMMS* 
l 0 l ft^GiUtt l 2 3 tciMfH^n/c/V^y Mi, ^{H 

«js*i 0 2oeasB^>*:7x-xsjw»i 3ot^o 
i i i o) o h^iaP5 oom ?Mfis*i o 

lA^aS«Lfc/^y F©2®WMBIBHTr iHfiiffl* 
l 0 l iciOIfflSnft^^y hiiS««fWIHHTp ^ 
20 6> 5i«bfc/^y hNfl (Ntt2fiU:©g«»).©« 
ft (ZTr -ZTp ) ^I+W~rS (Xf7^1 1 2 
0) o BB^ft^ftHSSnfcb^^fflTthiOfc** 
^Sfr*fx7*L (X-r^y^l 13 0), IS^ft]^ 
^tota^^n/cibSv^fflTthck D t>^:^ < ^^W^ 
B»*^*bfci:U fi«liiai2Sffi»7 0 Ofc:M^*Si 
fS^-S (Xr7^l 1 4 0) o SS(g#«rS«bfc(H93S 
fgg|5 7 o Ott*i«l«:5itti , r*fcai><D(iBl3ia/^y 

Mt5 (Xf77l 1 5 0) o ^bfcfsKS^O^^ 

^y Metier FuxkbressB>r>*7x— xwjw 

30 SB 1 1 OCOT FUX«rWiPU fiSIB^>*7x-X*J 
®g[5 1 3 0tcK3Mb> S«ES 1 2 1 Sr^bTfigaSK 1 2 
3^3^<g-TS (Xf7^1 1 6 0) o 3^fHffi*l 0 1 CD 

easB-Y 7 x-x»j»a 1 1 o (*§{s*» 102^ 
iMmb/cfs^aa/^^ h^^§§ 1 2 o^utsi 
b, m*aas«SB4 0 otcKgas-rs (xf^/i 1 7 

0) o ffi«a*PSfsgP4 0 QXltW&WR^'rv h^rS: 
bWffltl) (Xf7^1 1 8 0) o -XIC, ±3Sb/c}M 

t£ h \c mu b r t, «fc v ^ 0 c n tc d a ^ ^§p 
ism WrHinPH^ffltt-rsffJ^ffi ^ br, 3MfiB#r H ip^ra 

^SE^nsft^^^ h^/SgP3 0 0 T3M«WMBBHS 
(D'ltfR^^^$"jffl^ ^ ^y h ^Mt^ C 4: Tl» bT fe 

j;v> 0 cos6, am^tc^m^p^p^is^s 
50 ttr^v> 0 mmmmmm<om^mtLr. mm 



9 

li(^Ltfecki\ ±5ELfc8£a (ZTr - XT 

p ) otW^&teo^TttW-rSo c<Oft»Wiifc:fcJ\ 

*«c, h SUSP 5 0 OtirtSP^ny * 

P^PiTr <DftlZTr tt. «»f^ ^ *v h S«WSJ N - 
So haS««HBIB«Tp OfpXTp ttMft 

l^S aiffONfiOoiai^n/cTp cOftl^r t 

««WJfc, N- 1 fflWWfcSMIb^^^ hoas««au 

j**tv bNM&lc. ITr -2Tp OltS^ltfed; 
V\, NMl^T% ZTr -ZTp <£>tH**:U 

3»WSE!j*iNfflS«bfcRFjS<0«F»Jh> f^N- 1» 
£(DJ5&*£Z>o ^-Tvco^^AT^ b^fiJffl^T 

LJ&i/^^ctt, Nm&m-rz&ic, (nx Tp+ t t 

>y )JS*«nfc>*5r-y Mi§ 

h L TiiJtt b fc / ^ >y b fc » Tit » Ltfc<fc 

U §m«T'^y hSl^ffiU JM*S nfc'«r-y 

TU^o JWc, ±JSLfcttSl (ZTr -ZTp ) £ b 
*i>«Tthk<OJt«*cov^TBiWr*o HflfEttia (XT 
r -ZTp ) fcU#l/^«Tthi:(Ol±«tt, (ZTr -2 
Tp ) ^tfg-r^ffltcff 5o ^bT, »K<0 (STr - 
ZTp) fcOL*v^«Tthi:(OJt«OII8», (ZTr - 



(6) WW 2 0 0 2 - 1 1 8 5 9 8 

ZTp ) > T th(Om&*mm<DVim£ U (ZTr -Z 
Tp ) STthcD«^*ffl*»l»Ott8Bi:-rSo h 
§{gg|$5 0 0(i (ZTr -ZTp) >Tth#£U5£. 

<B«ii*ps«a5 7 o oic»LTin*aa*^«#*3at 

UJUjBct***^ (ZTr -ZTp ) <Tth£&S<h, (S 

lg7tl)o b#W6Tthfc2«fil-5-*., Tth^T 

th2 (Tthl>Tth2) £bT, fi«£>8fctH«: (ZTr 
-ZTp) >Tthl-efTt\ ««MBI»Otttb* (ZTr 
10 -ZTp) <Tth2 ^lttJ:t\ &*3> &iG*r&Mf2 

Id. Z^^om^KTy h*fiJffl-T ^^A7 

Sfe, giJcOTofiS^bTti, H3*ii* , r«tdk:WpMTs W 
«5i»]*^<tT , 5/'c«>^, (a) ^7hSi»5 0 0 
4Stl)o (b) W»ttH^*nfc«rMTs ^P 0 1(cfs# 

Mb. b^ts ton*c«^**« Lftfrofti^t, n 

^«y hA^IB*<»l»fflaJ^^y M?»S»^*\ $a®a*p 

o^^^b/c/^^y vmrnrnw^v bx*tb%>m 

(a) hSiS5 0 0fr6OfflWSiLftl 

S%U:(i«a*P^^y h**flc-r*o (b) w»« 
iS^^nfcB#PB^Ts «tc i js^$i^a^g[57 o 0*^0 

So j&fc, faisaai^y ^y h^r^*rscofi, fnww 

50 s«i-&*\ sfcttm»a»i/^y h*ifit*ricbrv^ 



-6- 



77 

Bfj£^e>W«, Ts «?BOBI»Cj36«Sn*/^^ Mete 
IWBB»IOilMB*(*ftl , r* (H2. 3) o n 

wj»(oa*ttW"F^iaot?*So >*5ry has««3 o o 

4 0 0fr6{S^£§f8b&Wl'&tC&. igfgfcfy bb- 

•Mc, jJHtlfy hU- b£: lKPB'hS< bfc£>£, B$IH 
TO W±T1 «rt"eiiaiSMSI5 4 0 OA^f§*Sil 
tct£^>\C jliff^y hb-b£llSPg'h2< 
T^>o ^ftf^y H/-KOWI»aiW»tt2JM±0 

«Ettt?feSo 3aS«tf -y hU-h«/hS<'TS»'& 

l*fc2«»«±/hS<LTfccfclf\, $fc. B#Pp1T 

o t±«fHTi ttmis^v hu-ho*#s(OB8atbT 

tc^-r^otc. i£«lfy bb-htf**b-b©»^fc 

if^tcti. rcfc*>ic, mm^v hb-h^i apg/j^ < 

« c 07, 8, 9lC^L/ctf*y b b— h ©JffllSrfr o/c 
g|54 0 0^6«^*3«b:fe*&ti\ «*f**RfiU B# 

*;7x-X3tiJffllffl5l 1 Ot±S«i«*l 0 2tfiMf§b7cfS 
fKiftJ/^y b^§fSbTfr6> WISlBI&ii&'^y b 

ftSfflrr«*-c, «*5aasma54 oo*cfB«**-r« 

**j36«b«frt«o gfgt^y bb-bO^H^iS 

Ict^TBWM-*. &fltf> hi/- h 

bg^MT^iS^^y b^fcHP^^^r 



(7) SPI2 0 0 2-1 1 8 5 9 8 

72 

r% ^iBtr^y h b- b^s-rso «F#ft»«oif ^ b 

U TS G. 7 2 2mm\L<Om^K^ 6 4, 5 6. 
4 8 0 3«B"P«»{fca«OKH36^fl|-T?**o Sfcl 
TU TS G. 71 1 (64kbps) WG. 72 
yo 8 (16kbps) Cgi!t5<: i:tRlffir*feSo »» 
/^iHlcoif^cte. >>^r>y h^tS^^J^S^"r§ 

rev*. hanumiBsssM-r**?)*), 

*SEM"rSo /*5r*y Mb«ffi*W£«*iH* 

»2 0«W©«*tiRtyo 7 *BW8o mi He 

^t^ska^ mifc^micDmmmicis^x. mm 

ftffl^ol/^THl 5^t7n- h^#^bTl« 

0^*r^>o ^sjs^ 1 0 1 *5j:tfsfi«* 1 0 2<Dig^gg 
120/121 tieiMss 1 2 3±o«-9*e3JStt-<>* 

7x-XMffllSI5l 1 0/1 3 0tc««&"T^o e3Mss-r> 

^^x-x$iisngp 1 10/1 30m SftrKL/xtf 

@7 KbXtc-&a*rs^^r*y h 0 l&tsWim&'U Oo 

fcm^y*7 x--^umm\ \ o/i 3o^^-yh 
^ftg[5 3 o o/(B«5S»]aifsa5 7 o o^eKiM^nfc^ 

30 >T-J h(cgr KUX*f*iOU SfiES 120/12HC 

mmis, e3M^i 2 3±*c««e , r*o «=^it»3 1 o^ 
*>teVfmtmm>wtv hmm^3 ootfltigsnso 
/^>y h^f§^3 o o-ettia^*tifc«FHinH"i?w#ft 
m^&s^v hfbb. easB-r>*7x— xwwaui 1 

>r>^7x-X*iJfflISI5 1 3 0CDT KUX*;^7 h«« 
^btf^OU {£iMK-rv^7x — xS-iJSUgpi 1 Otcfs 

mi,, KeaiK>f>*7x-x»jiii»i 1 o*>e»»«« 
^o 1 2 o^breaMKi 2 3*caifB*rs (XT7/12 

0 0) o jMfiBtP^PSTp ^:§fliS^tc3i^p-r^ 

jifH^^Tp o«tia£Hb*v^fc-r*o S/c. 

ftoii»]^rffitt» i oiiMiWioai««pniaiH<oaiHiffifc 
[Hib^-r^o 3M«5S*i o i ^e>iSfi^nrc/^»y b 
a, mm^ 1 2 1 ^/>bT§faffi^ i o 2(ofcm$&^> 

^7x-XMWl 30tC^03^^n, /^vh&mffi 
5 0 OfrcKiSSSnS (X-^^y^l 2 10) o ^7hS 
ffgP5 0 0 7?ti, l^^n/c^y^y P*WlC/^y:7 

50 rtc^a-r^o /^y7r^o»iBI»*iffiao»^*nfc 
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13 

(xf-^i 220) o easi»w*an-r*fc* 

/>t5 0 /^yh9i»5 0 0Ttt, /^7b%Sit 

*v^fitktt«SbT, B«BBtt3S«W7 0 0 tcffi-Sf £ri£{s 
•T* (Xf>yyi 2 3 0) o K©#*S«bfc««Bi531 
&Mffi7 0 OfcM@B*a^r£fc«K fgfSilfrl^^b 
Uf7^1 2 4 0) o ^UfcBWBSai/^ 
y>y htc«^5tr Fl/XfcbT2S««B* 10 1OTFU 
X*ttinU fcjM^V^x-XMSSG 1 3 0(cfE5M 

u J^^fg i 2 1 fc/rbressK i 2 3teasflrr* (x 

ry^l 2 5 0), '^>y h«ft»i: L#1/MB<D 

tm^mtm 1 <ommm<D (ztt -up) 

>y h<05fefigonPRta 1 O^lifcB*^**- 

*l 0 1 0G3ISS-r>*7x-xSiJffligB 1 1 OtiSfiSS 

*i 0 2^ai«b/fcB«ia»i^^yh*»«»i 20 * 

ttLTSMU BBafcSWSM 0 0lc«2l"r*> Uf 
> y yi 2 6 0) o BBifflfclSeSM OO-pttHiift^ 
h^f«^^ hmim$3 0 0 U: finite 

{fc80?3^{b^**J»-*"a (Xf77l 2 7 0) («F 

7 y Kits ;^7h¥tt©MI1?aft<, 5«Lft/^ 
^^nfcfio^iWH^^/Vy^rtcSfi^ 

>y h cosija^ans fc#>/ s v 7 y (onmtm^m^ 

6 R D tH S ftfc?3#fb«#*»T;fc \z/ W 7 y tc*«-f £ 
n»y*0"efeSo Hi 2 tc^vrii 3 co*56W*> El He 

^■r^fiSffijjcfei/>Taifi«* i o i icmmmtm3 2 

0 £^tvf^tt§3 3 o^ii*p^n/cch, ^it/sM 
8*102 KKflttmg 520 *:^«#s 5 3 0 &m 

-efco, rai:«iflcB*jcttiaiuw*WMsnTv>So * 

tc, 0 1 2^-rSB3<0*fllliflWOfPfflfcov^-CHl 6 0 
7P— H^BgLTUtW-rSo 2£fI«S*l 0 1*3 

,ktfs«wi* i o 2 <d?sm^ 120/121 uc&b i 
2 3±o«9*eaas^>*7x-x»jiw»i 1 o/i 
30 trm^^ o g3as(s-r>*7x-^ww»i i o/ 

1 3 0T*t«fc$fcT KUX^gT FUXiC^t^)^^^ 
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14 

110/13 0te;^y haS«»3 0 o/BBilSl&ffl 

t, &j»ggi 20/121 icasmu easBn 2 3±tC 

«l&-rSo KW»«F^k»3 2 0 fc»J*Wffb«3 3 Ofr 

(xf^/i 300) o a*. &AttnnMTp * 
©sifiWHiwiHoaaffifcrau-eftSo eassi 23^ 

2 i*^LTSMMI*l 0 2<D&tf&'f>2 
7 3L— X»JW«51 3 0"e*Di&Snte/^»y hti^y^y 
h§fi§155 0 0tc*E2S*nS (Xf^y^l 3 1 0) o ^ 
^y h^ffgps 0 o-Cti. KiJSSnfe^^^ h^:-B#W 

30 »5 3 0k:»UT*W#fc«*««F^fba*i:BIi:a 

ja-eeaiHi^s (xf7^i 3 2 0) 0 eas*®*^ 

in^^>^> KOSJf 7 rot ^ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a congestion preventing method and 
packet communication system which quickly and appropriately prevents 
congestion for real time communication. 

SOLUTION: A packet transmission time interval of a transmission terminal 101 is 
transmitted to a reception terminal 102. The difference between the sum of 
reception time intervals of N (N is 3 or larger) continuously received packets, set 
at the reception terminal 102, and the sum of transmission time intervals is 
calculated to acquire an increase of transmission delay. The increase of 
transmission delay is compared with a set threshold value, and if the increase of 
transmission delay is larger than the threshold value, a congestion is detected. 
The reception terminal 102 informs the transmission terminal 101 according to 
the detection result. The transmission terminal 101 changes the coding rate of 
video or audio according to reception of the information. According to the change, 
the transmission time interval of a packet or a packet length, or both, is changed, 



to control a transmission bit rate calculated based on the packet length and the 
transmission interval. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Are the congestion detection approach in the terminal connected to a 
packet network, and the notice of a packet transmitting time interval is received 
from a transmit terminal. The augend of a transit delay is calculated by 
calculating the difference of the sum of those receiving time intervals, and the 
sum of a transmitting time interval about the packet which the set-up number 
received continuously. The congestion detection approach characterized by 
detecting congestion when the augend of this transit delay is compared with the 
set-up threshold and the augend of this transit delay becomes larger than this 
threshold. 

[Claim 2] The congestion detection approach which is the congestion detection 
approach according to claim 1, and is characterized by calculating the augend of 
a transit delay and detecting congestion whenever it receives a packet. 
[Claim 3] Are the congestion detection approach in the terminal connected to a 



packet network, and the notice of a packet transmitting time interval is received 
from a transmit terminal. It asks for the sum of a packet receiving time interval by 
calculating the difference of the newest packet receipt time and the packet 
receipt time before N-one of them. By asking for the sum of a packet transmitting 
time interval, and calculating the difference of the sum of said receiving time 
interval, and the sum of said transmitting time interval by calculating the 
difference of the transmitting time of day of the newest receive packet, and the 
transmitting time of day of the receive packet before N-one of them The 
congestion detection approach characterized by detecting congestion when the 
augend of a transit delay is calculated, the augend of this transit delay is 
compared with the set-up threshold and the augend of this transit delay 
becomes larger than this threshold. 

[Claim 4] The congestion detection approach which is the congestion detection 
approach according to claim 3, and is characterized by calculating the augend of 
a transit delay and detecting congestion whenever it receives a packet. 
[Claim 5] It connects with a packet network, and it is the congestion prevention 
approach in the terminal which transmits and receives a coding image and 
coding voice, and a transmit terminal tells a packet transmitting time interval to 
an accepting station. An accepting station The augend of a transit delay is 
calculated by calculating the difference of the sum of those receiving time 



intervals, and the sum of a transmitting time interval about the packet which the 
set-up number received continuously. Congestion is detected, when the augend 
of this transit delay is compared with the set-up threshold and the augend of this 
transit delay becomes larger than this threshold. According to this detection 
result, congestion is notified to a transmit terminal. A transmit terminal The 
coding rate of an image or voice is decreased by reception of said notice. The 
congestion prevention approach characterized by controlling the transmitting bit 
rate which both the transmitting time interval of a packet, and both [ either or ] 
are decreased to compensate for the change, and is calculated based on a 
packet size and a transmitting time interval. 

[Claim 6] The congestion prevention approach which is the congestion 
prevention approach according to claim 5, and is characterized by calculating 
the augend of a transit delay, detecting congestion and notifying congestion to a 
transmit terminal according to this detection result in an accepting station 
whenever it receives a packet. 

[Claim 7] It connects with a packet network, and it is the congestion prevention 
approach in the terminal which transmits and receives a coding image and 
coding voice, and a transmit terminal tells packet transmitting time of day to an 
accepting station. An accepting station It asks for the sum of a packet receiving 
time interval by calculating the difference of the newest packet receipt time and 



the packet receipt time before N-one of them. By asking for the sum of a packet 
transmitting time interval, and calculating the difference of the sum of said 
receiving time interval, and the sum of said transmitting time interval by 
calculating the difference of the transmitting time of day of the newest receive 
packet, and the transmitting time of day of the receive packet before N-one of 
them Congestion is detected, when the augend of a transit delay is calculated, 
the augend of this transit delay is compared with the set-up threshold and the 
augend of this transit delay becomes larger than this threshold. According to this 
detection result, congestion is notified to a transmit terminal. A transmit terminal 
The coding rate of an image or voice is decreased by reception of said notice. 
The congestion prevention approach characterized by controlling the 
transmitting bit rate which both the transmitting time interval of a packet, and 
both [ either or ] are decreased to compensate for the change, and is calculated 
based on a packet size and a transmitting time interval. 

[Claim 8] The congestion prevention approach which is the congestion 
prevention approach according to claim 7, and is characterized by calculating 
the augend of a transit delay, detecting congestion and notifying congestion to a 
transmit terminal according to this detection result in an accepting station 
whenever it receives a packet. 

[Claim 9] A means by which are the packet communication system which is 



connected to a packet network, and transmits and receives a coding image and 
coding voice, and a transmit terminal tells a packet transmitting time interval to 
an accepting station, When an accepting station calculates the difference of the 
sum of those receiving time intervals, and the sum of a transmitting time interval 
about the packet which the set-up number received continuously, the augend of 
a transit delay is calculated. A means to detect congestion when the augend of 
this transit delay is compared with the set-up threshold and the augend of this 
transit delay becomes larger than this threshold, and to notify congestion to a 
transmit terminal according to this detection result, A transmit terminal 
decreases the coding rate of an image or voice by reception of said notice. 
Packet communication system characterized by having a means to control the 
transmitting bit rate which both the transmitting time interval of a packet, and 
both [ either or ] are decreased to compensate for the change, and is calculated 
based on a packet size and a transmitting time interval. 

[Claim 10] Packet communication system which is packet communication 
system according to claim 9, and is characterized by calculating the augend of a 
transit delay, detecting congestion and notifying congestion to a transmit 
terminal according to this detection result in an accepting station whenever it 
receives a packet. 

[Claim 11] A means by which are the packet communication system which is 



connected to a packet network, and transmits and receives a coding image and 
coding voice, and a transmit terminal tells packet transmitting time of day to an 
accepting station, When an accepting station calculates the difference of the 
newest packet receipt time and the packet receipt time before N-one of them, it 
asks for the sum of a packet receiving time interval. By asking for the sum of a 
packet transmitting time interval, and calculating the difference of the sum of 
said receiving time interval, and the sum of said transmitting time interval by 
calculating the difference of the transmitting time of day of the newest receive 
packet, and the transmitting time of day of the receive packet before N-one of 
them A means to calculate the augend of a transit delay, to detect congestion 
when the augend of this transit delay is compared with the set-up threshold and 
the augend of this transit delay becomes larger than this threshold, and to notify 
congestion to a transmit terminal according to this detection result, A transmit 
terminal decreases the coding rate of an image or voice by reception of said 
notice. Packet communication system characterized by having a means to 
control the transmitting bit rate which both the transmitting time interval of a 
packet, and both [ either or ] are decreased to compensate for the change, and 
is calculated based on a packet size and a transmitting time interval. 
[Claim 12] Packet communication system which is packet communication 
system according to claim 11, and is characterized by calculating the augend of 



a transit delay, detecting congestion and notifying congestion to a transmit 
terminal according to this detection result in an accepting station whenever it 
receives a packet. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the congestion detection 
approach of detecting congestion, the congestion prevention approach of 
preventing congestion, and packet communication system, in the terminal and 
communication system which are connected to a packet network. 
[Description of the Prior Art] In a packet network, when congestion arises on a 
network, a packet transit delay increases and packet abandonment arises. If a 
transit delay increases, the communication link with small permission delay will 
become impossible like the image communication link of a real-time 
communication link, or voice communication. Moreover, if packet abandonment 
arises, by data resending, a throughput will fall extremely or big degradation will 
arise in the decode image and decode voice in an accepting station. Then, in 
advance of the communication link, the approach of preventing generating of 



congestion is conventionally considered by reserving a communication band 
from a terminal to a network. If this approach receives the demand of the 
communication band from a terminal by the junction node or the network server 
and a communication band is securable, it will be the approach of refusing, if a 
communication link is permitted and is impossible. 

[Problem(s) to be Solved by the Invention] By the conventional approach 
mentioned above, in order that a terminal may prevent generating of congestion, 
it needs to protect the assigned communication band and has the 1st problem 
that it cannot use even when allowances are in the communication band of a 
network. Moreover, when there are many opportunities for a communication 
band to be reserved to an upper limit, there is the 2nd problem that the 
opportunity for a new communication link to be refused also increases. 
Furthermore, in IP (version.4) network which is the packet network currently 
used very widely, since such a communication band is not assigned, it is 
necessary to mount the communications protocol which assigns a 
communication band in both a terminal and a junction node. On the other hand, 
when not reserving a communication band to a network, it is necessary to 
prevent congestion after communication link initiation. Then, congestion is 
detected and there is the approach of controlling the communication link bit rate 
of a transmit terminal. Detection of congestion has the approach of performing 



by the junction node, and the approach of performing at a terminal. In a junction 
node, when the number of are recording packets exceeds a threshold or buffer 
overflow performs packet abandonment, congestion is detected and it tells a 
terminal (ECN:Explicit Congestion Notification). Telling the detected congestion 
to an accepting station by standing a flag to a packet header, an accepting 
station tells congestion by sending a control packet to a transmit terminal further 
(FENC:Forward ECN). Or the junction node which detected congestion sends 
out the control packet which tells congestion to a transmit terminal (Backword 
ECN). This approach has the 3rd problem that it cannot be used, if there is no 
function of ECN in a junction node. Moreover, when the throughput of a junction 
node becomes a limitation and congestion arises, there are increase of the 
processing load of a junction node and the 4th problem that congestion gets 
worse further, by ECN processing. As an approach of detecting the congestion 
in a terminal, the approach by detection of the abandonment packet in an 
accepting station or a both-way packet is generated, and there is a method of 
detecting the case where both-way time amount exceeds a threshold. When 
congestion occurs, since packet abandonment arises, by detection of packet 
abandonment, the 5th problem that congestion is undetectable is at an early 
stage after the increment in a transit delay. Moreover, in measurement of packet 
round trip time amount, since both-way time amount increases even when a 



channel arises for every direction, and independent and congestion arises in a 
uni directional, the direction which congestion has not produced also has the 6th 
problem of detecting as congestion. Furthermore, in a multicast communication 
link, when packet round trip time amount with all accepting stations is measured 
in order to detect congestion since two or more accepting stations exist, by the 
transmit terminal, there is the 7th problem that the processing load for both-way 
timing measurement increases. Moreover, there is the 8th problem that traffic 
increases by generation of the periodic both-way packet for measurement. In 
transmitting bit rate control of the transmit terminal by congestion detection, in 
the real-time communication link of a coding image or voice, if transmitting bit 
rate control is performed, since the encoded signal cannot be transmitted, there 
is the 9th problem that real-time requirement cannot be maintained. The place 
which this invention was made in view of the above, and is made into the 
purpose prevents congestion quickly and accurately, and is to offer the 
congestion prevention approach and packet communication system which 
protect communicative real-time requirement. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the congestion detection approach according to claim 1 Are the congestion 
detection approach in the terminal connected to a packet network, and the notice 
of a packet transmitting time interval is received from a transmit terminal. The 



augend of a transit delay is calculated by calculating the difference of the sum of 
those receiving time intervals, and the sum of a transmitting time interval about 
the packet which the set-up number received continuously. When the augend of 
this transit delay is compared with the set-up threshold and the augend of this 
transit delay becomes larger than this threshold, it is characterized by detecting 
congestion. The congestion detection approach according to claim 2 is the 
congestion detection approach according to claim 1, whenever it receives a 
packet, calculates the augend of a transit delay and is characterized by detecting 
congestion. The congestion detection approach according to claim 3 is the 
congestion detection approach in the terminal connected to a packet network. 
Receive the notice of a packet transmitting time interval from a transmit terminal, 
and it asks for the sum of a packet receiving time interval by calculating the 
difference of the newest packet receipt time and the packet receipt time before 
N-one of them. By asking for the sum of a packet transmitting time interval, and 
calculating the difference of the sum of said receiving time interval, and the sum 
of said transmitting time interval by calculating the difference of the transmitting 
time of day of the newest receive packet, and the transmitting time of day of the 
receive packet before N-one of them When the augend of a transit delay is 
calculated, the augend of this transit delay is compared with the set-up threshold 
and the augend of this transit delay becomes larger than this threshold, it is 



characterized by detecting congestion. The congestion detection approach 
according to claim 4 is the congestion detection approach according to claim 3, 
whenever it receives a packet, calculates the augend of a transit delay and is 
characterized by detecting congestion. Moreover, the congestion prevention 
approach according to claim 5 is the congestion prevention approach in the 
terminal which is connected to a packet network, and transmits and receives a 
coding image and coding voice. A transmit terminal tells a packet transmitting 
time interval to an accepting station. An accepting station The augend of a 
transit delay is calculated by calculating the difference of the sum of those 
receiving time intervals, and the sum of a transmitting time interval about the 
packet which the set-up number received continuously. Congestion is detected, 
when the augend of this transit delay is compared with the set-up threshold and 
the augend of this transit delay becomes larger than this threshold. According to 
this detection result, congestion is notified to a transmit terminal. A transmit 
terminal It is characterized by controlling by reception of said notice the 
transmitting bit rate which the coding rate of an image or voice is decreased, and 
both the transmitting time interval of a packet, and both [ either or ] are 
decreased to compensate for the change, and is calculated based on a packet 
size and a transmitting time interval. The congestion prevention approach 
according to claim 6 is the congestion prevention approach according to claim 5, 



in an accepting station, whenever it receives a packet, it calculates the augend 
of a transit delay, detects congestion, and is characterized by notifying 
congestion to a transmit terminal according to this detection result. The 
congestion prevention approach according to claim 7 is the congestion 
prevention approach in the terminal which is connected to a packet network, and 
transmits and receives a coding image and coding voice. A transmit terminal 
tells packet transmitting time of day to an accepting station. An accepting station 
It asks for the sum of a packet receiving time interval by calculating the 
difference of the newest packet receipt time and the packet receipt time before 
N-one of them. By asking for the sum of a packet transmitting time interval, and 
calculating the difference of the sum of said receiving time interval, and the sum 
of said transmitting time interval by calculating the difference of the transmitting 
time of day of the newest receive packet, and the transmitting time of day of the 
receive packet before N-one of them Congestion is detected, when the augend 
of a transit delay is calculated, the augend of this transit delay is compared with 
the set-up threshold and the augend of this transit delay becomes larger than 
this threshold. According to this detection result, congestion is notified to a 
transmit terminal. A transmit terminal It is characterized by controlling by 
reception of said notice the transmitting bit rate which the coding rate of an 
image or voice is decreased, and both the transmitting time interval of a packet, 



and both [ either or ] are decreased to compensate for the change, and is 
calculated based on a packet size and a transmitting time interval. The 
congestion prevention approach according to claim 8 is the congestion 
prevention approach according to claim 7, in an accepting station, whenever it 
receives a packet, it calculates the augend of a transit delay, detects congestion, 
and is characterized by notifying congestion to a transmit terminal according to 
this detection result. A means by which are the packet communication system 
which packet communication system according to claim 9 is connected to a 
packet network, and transmits and receives a coding image and coding voice, 
and a transmit terminal tells a packet transmitting time interval to an accepting 
station, When an accepting station calculates the difference of the sum of those 
receiving time intervals, and the sum of a transmitting time interval about the 
packet which the set-up number received continuously, the augend of a transit 
delay is calculated. A means to detect congestion when the augend of this 
transit delay is compared with the set-up threshold and the augend of this transit 
delay becomes larger than this threshold, and to notify congestion to a transmit 
terminal according to this detection result, A transmit terminal decreases the 
coding rate of an image or voice by reception of said notice. To compensate for 
the change, both the transmitting time interval of a packet, and both [ either or ] 
are decreased, and it is characterized by having a means to control the 



transmitting bit rate calculated based on a packet size and a transmitting time 
interval. Packet communication system according to claim 10 is packet 
communication system according to claim 9, in an accepting station, whenever it 
receives a packet, it calculates the augend of a transit delay, detects congestion, 
and is characterized by notifying congestion to a transmit terminal according to 
this detection result. Packet communication system according to claim 11 A 
means by which are the packet communication system which is connected to a 
packet network, and transmits and receives a coding image and coding voice, 
and a transmit terminal tells packet transmitting time of day to an accepting 
station, When an accepting station calculates the difference of the newest 
packet receipt time and the packet receipt time before N-one of them, it asks for 
the sum of a packet receiving time interval. By calculating the difference of the 
transmitting time of day of the newest receive packet, and the transmitting time 
of day of the receive packet before N-one of them, by asking for the sum of a 
packet transmitting time interval, and calculating the difference of the sum of 
said receiving time interval, and the sum of said transmitting time interval, the 
augend of a transit delay is calculated and he is this intermediary. A means to 
detect congestion when the augend of ****** is compared with the set-up 
threshold and the augend of this transit delay becomes larger than this threshold, 
and to notify congestion to a transmit terminal according to this detection result, 



A transmit terminal decreases the coding rate of an image or voice by reception 
of said notice. To compensate for the change, both the transmitting time interval 
of a packet, and both [ either or ] are decreased, and it is characterized by 
having a means to control the transmitting bit rate calculated based on a packet 
size and a transmitting time interval. Packet communication system according to 
claim 12 is packet communication system according to claim 11, in an accepting 
station, whenever it receives a packet, it calculates the augend of a transit delay, 
detects congestion, and is characterized by notifying congestion to a transmit 
terminal according to this detection result. 

[Function] According to this invention, detection of congestion is possible to an 
early stage only at an accepting station. Moreover, detection of congestion is 
possible for every direction. Furthermore, detection processing is performed by 
the accepting station and it does not concentrate on a transmit terminal, but the 
increment in the packet for congestion detection is restricted only to a notice 
packet, and there are few increments in traffic for congestion detection. In order 
to control a coding rate especially about a real-time image / voice 
communication and to control a transmitting bit rate, it is possible to secure 
real-time requirement. 

[Example] Hereafter, the example of this invention is explained using a drawing. 
Drawing 1 is the block diagram showing the configuration of the 1st example of 



this invention, drawing 1 - setting — 101 - a transmit terminal and 110 — a 
transmission-line interface control and 120 — a connector and 123 — a 
transmission line and 300 - for an accepting station and 130, as for a connector 
and 500, a transmission-line interface control and 121 are [ the packet 
transmitting section and 400 / the notice receive section of congestion, and 102 / 
a packet receive section and 700 ] the notice of congestion transmitting sections. 
In addition, a transmission line 123 may also contain a junction node. In this 
example, the packet transmitting time interval of a communication terminal is 
transmitted to an accepting station in a packet network. Noting that it detected 
the difference of the sum of the receiving time interval of the packet which the 
number set up by the receiving side received continuously, and the sum of said 
packet transmitting time interval, and congestion has occurred, when this 
difference is larger than a predetermined threshold It is going to notify to a 
transmit terminal, the transmitting bit rate in a transmit terminal tends to be 
controlled by this, and it is going to prevent congestion. The packet transmitting 
time interval and receiving time interval which were mentioned above are set up 
as shown in drawing 13 , and the difference of the sum (sigmaTr) of the 
receiving time interval in this case and the sum (sigmaTp) of a transmitting time 
interval is equal to the increment in the amount of transit delays. Moreover, when 
congestion arises, the augend of a transit delay increases. In addition, also in 



the case of the packet of N individual, although drawing 13 shows the case of 
three packets for simplification of explanation, it is the same. Next, it explains 
with reference to the flow chart which shows actuation of the example shown in 
drawing 1 to drawing 14 . The connectors 120/121 of a transmit terminal 101 and 
an accepting station 102 supply the signal on a transmission line 123 to the 
transmission-line interface controls 110/130, respectively. In the 
transmission-line interface controls 110/130, processing which incorporates the 
packet with which a destination address agrees to the self-address is performed. 
Moreover, the transmission-line interface controls 110/130 add the self-address 
to the packet transmitted from the notice of 300/congestion of packet 
transmitting sections transmitting section 700, send it out to connectors 120/121, 
and are supplied on a transmission line 123. The packet transmitting section 300 
of a transmit terminal 101 generates a packet, and transmits it to the 
transmission-line interface control 110. Moreover, it is the transmitting time 
interval Tp about the time interval of generation. It carries out, and as the 
address of the transmission-line interface control 130, a destination address is 
added to packet information, and is transmitted to the transmission-line interface 
control 110, and it transmits to a transmission line 123 through a connector 120 
from this transmission-line interface control 110 (step 1100). The packet 
transmitted to the transmission line 123 from the transmit terminal 101 is 



incorporated by the transmission-line interface control 130 of an accepting 
station 102, and is transmitted to the packet receive section 500 (step 1110). 
receiving time interval Tr of the packet which the transmit terminal 101 
transmitted in the packet receive section 500 Packet transmitting time interval Tp 
notified by the transmit terminal 101 from — total (sigmaTr-sigmaTp) of the 
continuous packet N individual (N is the two or more natural numbers) is 
calculated (step 1 120). It supposes that congestion occurred whether it would be 
larger than the threshold Tth beforehand set up in this total when it checked 
(step 1130) and this total became larger than the threshold Tth set up 
beforehand, and a signal is transmitted to the notice of congestion transmitting 
section 700 (step 1140). The congestion transmitting section 700 which received 
this signal generates the notice packet of congestion for notifying congestion 
(step 1150). The address of the transmission-line interface control 110 is added 
to the generated notice packet of congestion as a destination address, and it 
transmits to the transmission-line interface control 130, and transmits to a 
transmission line 123 through a connector 121 (step 1160). It receives through a 
connector 120 and the transmission-line interface control 110 of a transmit 
terminal 101 transmits the notice packet of congestion which the accepting 
station 102 transmitted to the notice receive section 400 of congestion (step 
1170). In the notice receive section 400 of congestion, reception of the notice 



packet of congestion transmits a signal to the packet transmitting section 300. A 
transmitting bit rate is controlled by the packet transmitting section 300 which 
received the signal (step 1180). Next, the notice approach of the transmitting 
time interval mentioned above is explained. Although the information on a 
transmitting time interval is added to a transmitting packet, in order to mitigate 
processing of an accepting station, the modification flag which shows 
modification of a transmitting time interval may be added further. When there is 
no modification by this, an accepting station should just check a flag. Moreover, 
as an option which notifies a transmitting time interval, whenever a transmitting 
time interval is changed, you may notify by generating the control packet which 
includes the information on a transmitting time interval in the packet generation 
section 300. What is necessary is just to transmit a control packet at the time of 
communication link initiation, when not changing a transmitting time interval 
during a communication link in this case. Furthermore, the information on 
transmitting time of day may be added as the notice approach of a transmitting 
time interval. In this case, a transmitting time interval is an accepting station and 
it asks by calculating the difference of time of day. This approach is suitable 
when the transmitting time interval is not set up especially beforehand. Moreover, 
transmitting time of day may be given for every packet N individual. Next, it is an 
opinion about the count approach of total (sigmaTr-sigmaTp) mentioned above. 



****** . There are the approach of calculating, whenever it receives the packet of 
the approach of calculating for every packet reception and N individual, and a 
method of using the time-out of a timer as this count approach. First, how to 
calculate for every packet reception is explained. By this approach, whenever it 
receives a packet, the packet receive section 500 uses an internal clock, and 
investigates and memorizes the receipt time. Packet receiving time interval Tr 
Sum sigmaTr It is obtained by searching for the difference of the newest packet 
receipt time and the packet receipt time before N-1 piece. On the other hand, it is 
the packet transmitting time interval Tp. Sum sigmaTp It is Tp to which the 
newest N individual was notified when having asked and the information on a 
transmitting time interval was given to the packet. The sum is taken. N What is 
necessary is just to double the notified transmitting time interval, if there is no 
modification in a transmitting time interval at this time. Moreover, when 
transmitting time of day is notified, the difference of the transmitting time of day 
of the packet which the newest received, and the transmitting time of day of the 
packet which received before N-1 piece is searched for. In the case of this 
approach, it is necessary to memorize the receipt time, the newest transmitting 
time interval, or newest transmitting time of day of a receive packet of N 
individual. Next, how to calculate, whenever it receives the packet of N individual 
is explained. It is sigmaTr-sigmaTp for every packet N individual which receives 



continuously. You may calculate. It is sigmaTr-sigmaTp when N individual 
reception was carried out. It calculates and investigates whether a threshold Tth 
is exceeded. In this case, the arrival time should just memorize the time of day at 
the time of carrying out N individual reception, and the time of day in front of 
N-one of them. Moreover, in giving transmitting time of day for every packet N 
individual in the packet transmitting section 300, it takes this approach. Next, 
how to use the time-out of a timer is explained. In not changing a transmitting 
time interval during a communication link, whenever it carries out N individual 
reception, it is good also considering the case where started the timer of 
(NxTp+Tth), and a timer carries out a time-out by the time it carried out N 
individual reception, as detection of congestion. In this case, when the time-out 
of the packet of N individual is carried out before reception, it considers as 
detection of congestion at that time, and a timer is newly started. It is not 
necessary to investigate time of day by this approach. In addition, although an 
error occurs in count of total since the discarded packet is not received when 
packet abandonment occurs, packet abandonment may be calculated only by 
the packet which ignored and arrived. Or a sequence number is given to a 
transmitting packet, packet abandonment is detected by the receiving side, and 
the receiving time interval of the discarded packet may be calculated noting that 
it is equal to a transmitting time interval. Next, the comparison with the total 



(sigmaTr-sigmaTp) and the threshold Tth which were mentioned above is 
explained. The comparison with said total (sigmaTr-sigmaTp) and threshold Tth 
is performed whenever it calculates (sigmaTr-sigmaTp). And as a result of the 
comparison with the threshold Tth with the newest (sigmaTr-sigmaTp), the case 
of >(sigmaTr-sigrnaTp) Tth is made into the condition of congestion, and the 
case of <=(sigmaTr-sigmaTp) Tth is made into the condition of congestion 
discharge. The packet receive section 500 will continue sending out the signal 
which shows the notice of congestion to the notice receive section 700 of 
congestion, if >(sigmaTr-sigmaTp) Tth arises, but since it is in the condition of 
congestion discharge when set to <=(sigmaTr-sigmaTp) Tth, sending out of the 
signal which shows the notice of congestion is ended. Moreover, two kinds of 
thresholds Tth are given, congestion is detected by >(sigmaTr-sigmaTp) Tth1 as 
Tth and Tth2 (Tth1> Tth2), and it is good also considering detection of 
congestion discharge as <(sigmaTr-sigmaTp) Tth2. In addition, the comparative 
approach is the same, although the 2nd and 3rd examples mentioned later 
compare the threshold of the accumulated number of packets, and the set-up 
number of packets or compare the threshold of the amount of the accumulated 
coded signal, and the amount of the set-up coded signal. Furthermore, when the 
time-out of a timer was used, the time-out arose, the notice of congestion is 
started and then a time-out does not occur, it considers as congestion discharge 



and the notice of congestion is ended. Next, spacing of generation of the notice 
packet of congestion is explained. The case where only the notice of congestion 
is performed is explained, time amount Ts set up as shown in drawing 2 the case 
where the signal from the notice section 700 of congestion is received in 
between - time amount Ts every - the notice packet of congestion is generated. 
In addition, as shown in drawing 2 , even if reception of a signal breaks off, it is 
time amount Ts. When a signal is received in between, the notice packet of 
congestion is generated. Moreover, as an option, as shown in drawing 3 , it is 
time amount Ts. During more than, when the notice packet of congestion is not 
being generated, in order to perform the notice of congestion early, when the 
signal from (a) packet receive section 500 is received, the notice packet of 
congestion is generated immediately, (b) time amount Ts to which it was set 
henceforth the case where the signal from the notice of congestion transmitting 
section 700 is received in between — time amount Ts every the notice packet 
of congestion is generated. Furthermore, the case where the notice of 
congestion and the notice of congestion discharge are performed is explained, 
time amount Ts set up as shown in drawing 4 the case where the signal from the 
notice section 700 of congestion is received in between — the notice packet of 
congestion - generating - henceforth - time amount Ts every - the signal from 
the notice section 700 of congestion - supervising - time amount Ts When a 



signal is not received in between, the notice packet of congestion discharge may 
be generated. In addition, that either which is not generating once the case 
where the packet of the last generated before it is a notice packet of congestion 
discharge, and the notice packet of congestion generates the notice packet of 
congestion. Moreover, the case where the packet generated at the last before it 
is a notice packet of congestion generates the notice packet of congestion 
discharge. Moreover, as shown in drawing 5 , when the signal from (a) packet 
receive section 500 is received as other approaches, the notice packet of 
congestion is generated immediately, (b) time amount Ts to which it was set 
henceforth every -- when not receiving the signal from the notice section 700 of 
congestion once, a congestion discharge packet is generated, in addition, 
generating the notice packet of congestion is not generating once the case 
where the packet of the last generated before it is a notice packet of congestion 
discharge, or the notice packet of congestion - it is either. Moreover, the case 
where the packet generated at the last before it is a notice packet of congestion 
generates the notice packet of congestion discharge. In addition, in this example, 
in order to simplify explanation, the transmit terminal and the accepting station 
are set aside, but as long as it is the terminal performed to 
transmission-and-reception coincidence, the information on the notice of 
congestion may be added to a transmitting packet. In this case, drawing 2 Or the 



information on the notice of congestion is added between the black thick wires 
shown in drawing 5 . That is, it is Ts henceforth from the time of corresponding 
the notice packet of congestion to transmission. The information on the notice of 
congestion is added to the packet transmitted between time amount ( drawing 2 , 
3). Or the information on the notice of congestion is added to the packet 
transmitted to from generation of the notice packet of congestion before 
generation of a congestion discharge packet ( drawing 4 , 5). In addition, the 
approach is the same although generation of the notice packet of congestion is 
performed also in the 2nd and 3rd examples mentioned later. Next, control of a 
transmitting bit rate is explained. The case where the notice of congestion only 
notifies is explained. The base of control is as follows. As the packet transmitting 
section 300 shows to drawing 6 , it is time amount TO. When a signal is received 
from the notice receive section 400 of congestion in between, a transmitting bit 
rate is made small. On the contrary, time amount T1 In not receiving a signal 
from the notice receive section 400 of congestion in between, it enlarges a 
transmitting bit rate. Time amount TO And T1 It prepares for adjusting the 
sensibility of control. However, time amount TO as shown in drawing 7 , after 
making small one step of transmitting bit rates It is T1 above. When a signal is 
received from the notice receive section 400 less than, one step of transmitting 
bit rates is immediately made small. In addition, the numbers of control phases 



of a transmitting bit rate are two or more integers. Moreover, when making a 
transmitting bit rate small, two or more steps may be made small at a time. 
Moreover, time amount TO Time amount T1 It is good also as a function of the 
magnitude of a transmitting bit rate. Moreover, the following control may be 
performed in order to adjust the sensibility of control besides having been shown 
in drawing 6 and 7. Shortly after receiving a signal from the notice receive 
section 400 of congestion when a transmitting bit rate is the maximum rate as 
shown in drawing 8 , one step of transmitting bit rates is made small. Moreover, 
time amount T1 as shown in drawing 9 , after enlarging a transmitting bit rate 
When a signal is received from the notice receive section 400 of congestion less 
than, one step of transmitting bit rates is immediately made small. When drawing 
7 and bit rate control shown in 8 and 9 are performed, as it is shown in drawing 
10 , it is the following time amount TO. When a signal is received from the notice 
receive section 400, a signal is disregarded, and it is time amount TO. Control is 
started from henceforth. Next, the case where the notice of congestion performs 
both a notice and the notice of discharge in control of a transmitting bit rate is 
explained. The transmission-line interface control 110 of a transmit terminal 101 
continues transmitting the signal which shows the notice receive section 400 of 
congestion congestion after receiving the notice packet of congestion which the 
accepting station 102 transmitted until it receives the notice packet of congestion 



discharge. Next, the modification approach of a transmitting bit rate is explained. 
In order to change a transmitting bit rate, the approach of changing a packet size, 
the method of changing packet sending-out spacing, or the method of 
performing the both to coincidence is taken. Next, the case where the 
image/voice communication of the real time are performed is explained. A 
transmitting bit rate is changed by changing the bit rate of a coding image / voice. 
The bit rate of a coding image is possible by changing quantization width of face 
and a coding frame rate. Moreover, a voice coding rate is ITU. TS In G.722 
coding, modification of a coding rate is possible at the three-stage of 64, 56, and 
48. Moreover, ITU TS It is possible by changing into G.728 (16kbps) from G.711 
(64kbps). In the case of an image/voice communication, in order to make 
packet-ized delay into the minimum, a packet size is changed rather than it 
changes packet sending-out spacing. Or packet-ized delay changes packet 
sending-out spacing in the range which does not exceed an allowed value. Next, 
the 2nd example of this invention is explained. Drawing 11 is the block diagram 
showing the configuration of the 2nd example of this invention. In the 1st 
example which shows the example shown in drawing 11 to drawing 1 , it is only 
that that the encoder 310 was added to the transmit terminal 101 differs from the 
decoder 510 having been added to the accepting station 102, and other 
configurations are the same and the same sign is given to the same component. 



An operation of the example shown in drawing 11 is explained with reference to 
the flow chart shown in drawing 15 . The connectors 120/121 of a transmit 
terminal 101 and an accepting station 102 supply the signal on a transmission 
line 123 to the transmission-line interface controls 110/130. In the 
transmission-line interface controls 110/130, processing which incorporates the 
packet with which a destination address agrees to the self-address is performed. 
The transmission-line interface controls 110/130 add the self-address to the 
packet transmitted from the notice of 300/congestion of packet transmitting 
sections transmitting section 700, send it out to connectors 120/121, and are 
supplied on a transmission line 123. From an encoder 310, a coded signal is 
supplied to the packet transmitting section 300. In the packet transmitting 
section 300, a coded signal is packet-ized with the set-up time interval, and it 
transmits to the transmission-line interface control 110. Moreover, the time 
interval of generation is added as the coding rate and destination address of the 
transmitting time interval Tp and an encoder, the address of the 
transmission-line interface control 130 is added as packet information, and it 
transmits to the transmission-line interface control 110, and transmits to a 
transmission line 123 through a connector 120 from this transmission-line 
interface control 110 (step 1200). In addition, transmitting time interval Tp In the 
case of this example, other approaches of notifying to an accepting station are 



Tp during a communication link, although the 1st example showed. A value 
presupposes that it does not change. Moreover, the notice approach of a coding 
rate presupposes that it is the same as the method of notifying the transmitting 
time interval of the 1st example. The packet transmitted from the transmit 
terminal 101 is incorporated by the transmission-line interface control 130 of an 
accepting station 102 through a connector 121, and is transmitted to the packet 
receive section 500 (step 1210). In the packet receive section 500, the 
transmitted packet is temporarily accumulated in a buffer. As for the number of 
are recording to a buffer, arbitration was set up. It considers as a value. In the 
packet receive section 500, when the set-up number of packets is accumulated 
in a buffer, transfer initiation of the coded signal is carried out at the same rate as 
a coding rate to a decoder 510 (step 1220). If a transit delay increases, in order 
that arrival of a packet may be overdue, the number of are recording of the 
packet of a buffer will decrease. In the packet receive section 500, whenever it 
receives a packet, the number of packet are recording is detected and a signal is 
transmitted to the notice of congestion transmitting section 700 as compared 
with the threshold set up beforehand (step 1230). The notice of congestion 
transmitting section 700 which received this signal generates the notice packet 
of congestion in order to notify congestion (step 1240). The address of a transmit 
terminal 101 is added to the generated notice packet of congestion as a 



destination address, and it transmits to the transmission-line interface control 
130, and transmits to a transmission line 123 through a connector 121 (step 
1250). In addition, the approach of a comparison of the number of packet are 
recording and a threshold is the same approach as (sigmaTr-sigmaTp) of the 1st 
example, and the comparison of a threshold Tth. Moreover, spacing of 
generation of the notice packet of congestion is the same as that of the 1st 
example. It receives through a connector 120 and the transmission-line interface 
control 110 of a transmit terminal 101 transmits the notice packet of congestion 
which the accepting station 102 transmitted to the notice receive section 400 of 
congestion (step 1260). In the notice receive section 400 of congestion, 
reception of the notice packet of congestion transmits a signal to the packet 
transmitting section 300. The coding rate of an encoder is controlled by the 
packet transmitting section 300 which received the signal (control of a coding 
rate (step 1270) is the same as control of the transmitting bit rate of the 1st 
example). In addition, not are recording of a packet unit but the coded signal 
taken out from the packet which received may be accumulated in the buffer of 
the packet receive section 500. In this case, when the coded signal of the set-up 
amount is accumulated in a buffer, a transfer is started for a coded signal at the 
same rate as a coding rate to a decoder. If a transit delay increases, in order that 
arrival of a packet may be overdue, the amount of the coded signal of a buffer 



will decrease. In the packet receive section 500, whenever it newly accumulates 
the coded signal taken out from the packet which received in a buffer, a packet 
accumulated dose is detected and is measured with the set-up threshold. Next, 
the 3rd example of this invention is explained. Drawing 12 is the block diagram 
showing the configuration of the 3rd example of this invention. It is only that that 
the image encoder 320 and the voice encoder 330 were added to the transmit 
terminal 101 in the example which shows the 3rd example shown in drawing 12 
to drawing 1 differs from the image decoder 520 and the voice decoder 530 
having been added to the accepting station 102, and other configurations are the 
same and the same sign is given to the same component. Next, an operation of 
the 3rd example shown in drawing 12 is explained with reference to the flow 
chart of drawing 16 . The connectors 120/121 of a transmit terminal 101 and an 
accepting station 102 supply the signal on a transmission line 123 to the 
transmission-line interface controls 110/130. In the transmission-line interface 
controls 110/130, processing which incorporates the packet with which a 
destination address agrees to the self-address is performed. The 
transmission-line interface controls 110/130 add the self-address to the packet 
transmitted from the notice of 300/congestion of packet transmitting sections 
transmitting section 700, send it out to connectors 120/121, and are supplied on 
a transmission line 123. From the image encoder 320 and the voice encoder 330, 



an image coded signal and a voice coded signal are supplied to the packet 
transmitting section 300. In the packet transmitting section 300, an image coded 
signal and a voice coded signal are packet-ized with the set-up time interval, and 
it transmits to the transmission-line interface control 110. When packet-izing, you 
may carry out multiplex [ of an image coded signal and the voice coded signal ], 
and they may be separated, transmitting time interval Tp of a packetized voice 
****** „ spacing between generate times of a packet is given, the address of the 
transmission-line interface control 130 is added as packet information as the 
coding rate and destination address of a voice encoder, and it transmits to the 
transmission-line interface control 110, and transmits to a transmission line 123 
through a connector 120 (step 1300). In addition, transmitting time interval Tp 
Although the 1st example explained the approach of notifying to an accepting 
station, in the case of this example, the value of Tp presupposes that it does not 
change during a communication link. Moreover, the notice approach of an audio 
coding rate is the same as the method of notifying the transmitting time interval 
of the 1st example. The packet incorporated by the transmission-line interface 
control 130 of an accepting station 102 through the connector 121 from the 
transmission line 123 is transmitted to the packet receive section 500 (step 
1310). In the packet receive section 500, the transmitted packet is temporarily 
accumulated in a buffer. Let the number of are recording to a buffer be the value 



to which arbitration was set. When an image and voice are packet-ized 
independently and the set-up number of packetized voices is accumulated in a 
buffer in the packet receive section 500, transfer initiation of the voice coded 
signal is carried out at the same rate as a coding rate to the voice decoder 530 
(step 1320). If a transit delay increases, in order that arrival of a packet may be 
overdue, the number of are recording of the packetized voice of a buffer will 
decrease. In the packet receive section 500, whenever it receives a packetized 
voice, the number of packetized voice are recording in a buffer is detected, and a 
signal is transmitted to the notice of congestion transmitting section 700 as 
compared with the threshold set up beforehand (step 1330). The notice of 
congestion transmitting section 700 which received this signal generates the 
notice packet of congestion in order to notify congestion (step 1340). The 
address of a transmit terminal 101 is added to the generated notice packet of 
congestion as a destination address, and it transmits to the transmission-line 
interface control 130, and transmits to a transmission line 123 through a 
connector 121 (step 1350). In addition, the approach of a comparison of the 
number of packet are recording and a threshold is the same approach as the 
comparison with (sigmaTr-sigmaTp) of the 1st example, and a threshold Tth. 
Moreover, spacing of generation of the notice packet of congestion is the same 
as that of the 1st example. It receives through a connector 120 and the 



transmission-line interface control 110 of a transmit terminal 101 transmits the 
notice packet of congestion which the accepting station 102 transmitted to the 
notice receive section 400 of congestion (step 1360). In the notice receive 
section 400 of congestion, it is a notice packet of congestion. Reception 
transmits a signal to the packet transmitting section 300 (step 1370). The coding 
rate of the image encoder 330 is controlled by the packet transmitting section 
300 which received the signal (control of a coding rate (step 1380) is the same 
as control of the transmitting bit rate of the 1st example). A voice coding rate is 
not changed. In addition, when an image coded signal and a voice coded signal 
carry out multiplex and are packet-ized, it does not accumulate in the buffer of 
the packet receive section 500 per packet, but the voice coded signal which 
received is accumulated in it. In this case, when the voice coded signal of the 
set-up amount is accumulated in a buffer, transfer initiation of the coded signal is 
carried out at the same rate as a coding rate to the voice decoder 530. If a transit 
delay increases, in order that arrival of a packet may be overdue, the amount of 
the voice coded signal of a buffer will decrease. In the packet receive section 
500, whenever it newly accumulates the coded signal taken out from the packet 
which received in a buffer, a packet accumulated dose is detected and a signal 
is transmitted to the notice of congestion transmitting section 700 as compared 
with the threshold set up beforehand. 



[Effect of the Invention] As explained above, according to this invention, in a 
packet communication network, a terminal can detect congestion for every early 
stage and direction, the processing load for congestion detection is small, and 
there are few increments in the traffic for congestion detection. Moreover, since 
a transmitting bit rate is controlled so that the augend of the amount of transit 
delays does not exceed a threshold for the transmitting bit rate of a transmit 
terminal at the time of congestion detection, the increment in a transit delay can 
be suppressed. In order to control a coding rate especially about a real-time 
image / voice communication and to control a transmitting bit rate, it is possible 
to secure real-time requirement. Furthermore, since according to this invention it 
is possible to control to the value which reserved the transmitting bit rate at the 
time of congestion detection even if it makes a transmitting bit rate increase, 
more than it reserved, when a communication band was reserved, it is possible 
to use the communication band of a network effectively. Moreover, even if 
reservation of a communication band is an upper limit, it is possible to be able to 
permit a new communication link and to increase the upper limit of reservation. 
Furthermore, since congestion prevention with a terminal is expectable, the load 
of the congestion control in a network mitigates. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration concerning the 1st 
example of this invention. 

[Drawing 2] It is drawing explaining the time amount which notifies congestion. 
[Drawing 3] It is drawing explaining the time amount which notifies congestion. 
[Drawing 4] It is drawing explaining the time amount which notifies congestion. 
[Drawing 5] It is drawing explaining the time amount which notifies congestion. 
[Drawing 6] It is drawing explaining control of the transmitting bit rate of a 
transmit terminal. 

[Drawing 7] It is drawing explaining control of the transmitting bit rate of a 
transmit terminal. 

[Drawing 8] It is drawing explaining control of the transmitting bit rate of a 
transmit terminal. 

[Drawing 9] It is drawing explaining control of the transmitting bit rate of a 
transmit terminal. 

[Drawing 10] It is drawing explaining control of the transmitting bit rate of a 
transmit terminal. 

[Drawing 11] It is the block diagram showing the configuration concerning the 



2nd example of this invention. 

[Drawing 12] It is the block diagram showing the configuration concerning the 
3rd example of this invention. 

f Drawing 13] It is drawing showing that the sum of the delay of a receiving time 
interval to a transmitting time interval is equivalent to the augend of a transit 
delay. 

[Drawing 14] It is the flow chart which shows an operation of the 1st example 
shown in drawing 1 . 

[Drawing 15] It is the flow chart which shows an operation of the 2nd example 
shown in drawing 11 . 

[Drawing 16] It is the flow chart which shows an operation of the 3rd example 
shown in drawing 12 . 
[Description of Notations] 

101 Transmit Terminal 

102 Accepting Station 

110,130 Transmission-line interface control 

120,121 Connector 

123 Transmission Line 

300 Packet Transmitting Section 

310 Encoder 



320 Image Encoder 
330 Voice Encoder 

400 Notice Receive Section of Congestion 

500 Packet Receive Section 

510 Decoder 

520 Image Decoder 

530 Voice Decoder 

700 Notice of Congestion Transmitting Section 



